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10 [ITittfeflf] 

ti^^^tifetis^^ ot^7-{ ^#jm«t, a^t*. its 

0l;tJfs H^5SW0 9 8/0 5 7 1 5#^fi»i:f4, Wk»SW&S AsM/V*lsJfr 

£fc N #Hfl 2000-7285 9-g^$Rfc:tt, * f^lsxM'kM&tff&.TlZ, 
is? njru? j ls^/^—$:m'£-£ J &&lzmLX, ^iiiS:SteiLT, ;* 
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*mm%-i*. iriiwo 98/0571 5^Mmmm.£titi£?t£ffiffib 

20 8TJ|g (A) b, ! 7*J*A'&§EM (B) ^*^^5*«tt«ISj|a^|fe^ll#$*L 

25 zb <ox% %ffimmzmtitcmmi!kffimmj$M7!>mmistiz> 0 
(B) b%^-tz> 0 
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^wcjb^s^ uarw7 a >-mm (a) m\ ^Dtv7^^;^t 

&mmM'£rLTmbtbz> h<&x*foz> 0 m^m^n^^^^^^M (b> 
%^/vtch(D%m^^xmw:mmM&i-fr^ ^mm^m^mmm^m^K mm 
(Dm^t mm^nhtb, tkmrn^ftztifr o -eft < > fc*M4&*-*-0>-t?# 

ffc^Zm&mz#Mtefflmtt^&s i!3t4~3 0^ ^t<fj:5~20i, 
^MV**/^- (v 5 ^ w<l/9 Th7^nK7tyg, yA- 

otl/7>f y^/-7-i: ITU -y^o7ry, v^^a^Vx^, *> 
^nt^r^^oKft^ 1, 5 - is? v^r? ? i/^^f£ b*&mf bti& 0 
//u#;^^5R*/^-oA#Wi: U"C«, o-O-^ fT-fr*? 

Th7^P [6. 2. 1. I 3 ' 6 . O 2, 7 ] K^#-4-:^>\ 
7yfh7^o [6. 2. 1. I 3,6 . 0 2 - 7 ] Kf7j-4-xy, 
^Th7^n [6. 2. 1. I 3,6 . 0 2 - 7 ] Kf*-4-xy N tF7v/ 
[6. 2. 1. I 3 - 6 . 0 2 - 7 ] Kt**- 9-3i 4 x h 
^v^n [6. 2. 1. I 3 - 6 . 0 2 ' 7 ] Kx#-9-3i^-4, 5-5^*/HJ? 

2 — y /i^stf/M^ >\ 5-xf U7y-2-/;v^y, 5 — \?=-jv— 2 — y 

/Paff/Ms >\ 5 - -7 =c ~/V— 2 - y JVJ$/V%. l/ s T9 V 5 - y ;Vi$}V%l/- 
2 — f/K ^ ^ ^ y A-l 5 - y y- 2 — i /K 5— y^/KA-^V-2- 
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jj/Utf-yWt^ 5 — S iV&jV^s— 2, 3 -^y&A-tf^S^ 5 -/A'&A'^ls — 2, 

3 - >vi£ i/MM7km fc k* <d J sviS/v* ism ; 

5 f F7^o [9. 2.1. O 2 ' 10 . O 3 - 8 ] X h97**-3, 5, 7, 12 
h ( 1 , — 4, 4a, 9a-7b7tKo-9H-7 

/n*-i^fct>v*5) . ^^^^o [6. 5. l. l 3 - 6 . o 2 - 7 . o 9 - 13 ] 
is*?*- 4, 1 -O-^v-^n [9. 2. 1. 1 4 - 7 . 0 210 . 0 

10 #^f£>*b5 0 

J^lE^y 4 l/^J <D 0 ib, 9 - If— Ast- V n [ 6 . 2. 1. 

! 3. a o 2 ' 7 ] Kt** — 4— 5 — \*~A'—2—;A'tiA'*ls > * ? ? V 
15 /1^5 — J AsR/V^ls— 2 — f /K y ;>R5 -yA-^/M^- 2 — ^>M?£> 

20 51^(4, 9 - t^/Vr hyv'^n [6. 2. 1. 1 3> 6 . O 2 - 7 ] - 4 

— 5 — 2 — / /Vatf/M* V^pCO tf — frM&^lr % / ^%k^r 

ft#WtUf±, i, 4— ^y^^y, i, 5— i, 6-— 

^"^^V, 3, 3-^y^-l, 4--^>-^v ? ^>\ 3, 5-^^-1, 
e-^^v^xy, 3, 5-^yh3rv--l, 6 -^7°^ v 5 ^. ^ N l, 2 — S?tf 
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n^^f->- N i, 3 — ifYf—Asis? n^3fHj->% l, 4— v't"— /I^;7 
n^drf-V, 1, 2 — ^tf^/W^if ^ 1, 3-^t s ^/^^if^ N 1, 4- 

# u^^xy (i, 2 i o t <d) m<om\^.M\h^m ; 

i;7]j;Vx-7;K 1, 5 -^^^ v 5 ^ ^- 3 W yfg^T y 
ii^TP/K vn>f^7^K n/N^t^jy/K ^^;Ui^7D;K T 
i?^y|i?7!);K 7^/l/iv?7!//K 77/v|i?7!J/K fU7^;^7!J 

/k -xr^wtt h y t y /k y '>T^/Htt h y t y /k s?tr ^/i^— tvk t 

iri<K^tf=/K ^Vv^/Ufc^lf^K T^f^-^fc^/K 7*A«S?tr= 

— ©y ^M^KJSSrfr o - £ ^ «t 9 , # y ^-a^s^a 

tf— A-S£^-|*H£ 2^_h^Tt"^fb-^#>©*f* x ^otl^7^7 : e;v- 1 
0 ommWZftLX 0. 1 — 1 Ofigglk #£L< teO. 5~5fi*$&-CS>5o 
'>WSi, V^ntW7^« (A) ^i§ig«^*£&<9, #b*b5 
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5 T, If*b<ii4 0 ^/^%^T, i!)lftl<tt30 ^/v%^Ts ftrfcfiF* L < 

15 btb^> 0 

/vx-^A^/i^-o-^fi, rts^^: (i) xte (2) 5 



25 5£ (1) &"0? (2) M3ol^T, R\ R 2 *^ ^-^^en^^LTTR^il^-, 
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f^m=$-. x^p^n^, mmw^. &*jr§c^ % mn^. v^m^v< 
^mw^^^-vh c^c 20 (Dmt7^mm^ir 0 x\ x 2 « N 

N, O, P, S, As, S em^te^&^fZ^ ktf-C%% 0 ~*hb<Dtp-?h, 

^T^m^^tuv-o-i^m^mt ttii, Tisoit (3) (4) -e 



m^-> mmi%*. ^mw^, mmm.^-, viy^ j r-^^<nmmw^^^-hx 

tute^; (D xti«: (2) lessor, r^^mm^-x\ x 2 jt, 

^bei#Sf$tt^i:^{^Ott^f^oIH{i-7-T'fe«9, Wx.fi, F.Cl.Br, 




(3) 



(4) 
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5 /k 7^1, fy^i, ^-fvMg, =^hV^m> =^^T^m> -fo^y^is 

^ ^^-T^m, mmmt&m. tw7^«, ^y^r^Fm ^a-vr 

tGIB^l (l) t?*£;ft5#fWfr£4fei:LTtt:, #l;tfi£, ^Dfv (l, 3 
10 _ ^ >^/W £■ jfyf ]} 2 -4 V f*>0 ( h y */9 u^^-^/U^^y 4 >0 

;Vf=!>^nyF\ (1, 3 - V* ->3vW 5 #V V 2 -4 V 7 s is) 

/l/f^^i^^Py H\ ^O'^Ut*^ (1, 3-^'>f^-2, 3-v?t Kn 
^<^XV 5 yz/—JV— 2 --f y 7^) ( h y Pt^^vWtf^^-r » /^T — 
15 a V K^^©L\ L 2 ^^tu^— rn|g^t*^^»> ^'14 

( 3 - ^ fA- 2 - 7r ^- 1 y f» M (MJ^n^yf;i/*X7^ 
20 -t?Mk&m\ 

-<^!J 7=^tf^ ( 1 , 3 -v 5 v^ n-^vvW 5 y 2 y 

/U-7=- - e?Av^n!J K\ -< V v ; y If * ( 1 , fc'A— 4-^5 

^y!iy-2-^yf>-) /^^v'^!l Kftif©L\ L 2 £ k^^njjjr^- 
25 ft&ie:^ (3) IU! (4) T*$tl/5-fb^*©*^Ji bTtt, 1, 3-v^v- 

f/w $ ^y y 2 — r y x>\ 1 , 3 - -^a— 4-^5 ^y y 

2— f yf^ 1, 3-v 5 ( 1 -7x=/Vxf;k) -4-^f^/yv-2 f 

y ^v, 1 , 3 - v 5 ^ 2 , 3-^kd^v> ^y-^- 2 — i y 
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ffJfE5£ (3) RTF (4) X'TikZtlZfc&WKDmfalC 1, 3, 4-hy 
— 2 , 3, 4, 5-fb7t Fo-lH-1, 2, 4-^17/-^- 
5— TP^V, 1, 3, 4- h y 7i^-4, 5-^tFP-lH-l, 2, 

^tbe>^^X-^A|t^b^^> ^J^fi> Org. Lett., 1 9 9 9^, 
lit, 953 Ms Tetrahedron. Lett., 1 9 9 9^, f 40 
#,2 2 4 7H^^{-lB^$^^iSfe{-J;o-C^3ti-Sr ^^T'#So 

^/l-it-e, ilfffl : 2, 0 0 0—1:2, 000, 0 0 0 , b < tt 1 : 5 , 

0 0 0 ~ 1 : 1, 000, 000, £ «9 0 * L<»1 : 1 0, 0 0 0 ~ 1 : 5 0 

o, o o o©ifiBa"e*>So 

n-^af-^;/, h y ^ e2^:fr-tf->\ ^=f-;V^^7 n^dF-thi^ 

**-tzsxm&mmk Lx<om&&i&T&-&te\'^<Dx*htu*, m&<Dmw5± 
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y 7/^^^^^A, f h?7^3*W^ 7h77^a^X % 

&&mmwbvxtz. M%.t£, i, 5-^-9-^31^ 2, 5-^^-1, 

10 5-^Mf$^>\ (v-^, ix;*) -2, 6-;*-^*^>\ h?>*) 
-2, 6-^-^^^^ (h7^, h7>^) -2, 6—*?* 
©it^^y^^fe ; (f7^) -1, 3, («>;*) - 

1, 3, 5-^^bV (h^>^) -2, 5-v^^/V-l, 3, 5- 

^drf-hy^V, -2, 5-^^-1, 3, 5 — N^tHJxy^ 

15 i?©*!Rh^^^*; MJ7s=/nh^7-fy, MJ-n-7f;v*^7^ 
>\ ^f;Vv ! 7x=M^7^y*^^7^ ^ ; T— V Z/%:b*<D/\"4 x& 

20 t Ltli, 1, 1, 5 - v 5 ^ ^/W- 1 , 5- 

1, 3, 5-^n^F!ii>\ (v-*, 

25 V«5t^ h y ^^ot^^-r^ix^ n^-l^^^ y^y ^r— <D— g|J£ LTfflV^oo 

<D^/W:b1:\ iiS 1:0. 05~1 : 100, b < 1 : 0. 2 ~ 1 : 20, 
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i^^Kttl : 0. 5 — 1 : 1 OOUSffl-CfcSo 

io jig (a) &mmu znb7isz^m±mt*^mir%mm&ffimmj&m&m% 
20 (b) (D&itvxn, mmmmkm^Ti/fc&mft^&mf 

^y^yt Kn ^A-^^r v- K> ^^kKo ^/V^"^r ^ K t£X<D\i K n ^y^^-^ 
KSI ; 5 tv^ivfr* > Y\ t - -ftf-tv? 5 ;^/vt^v- h\ a , a ' - tr 
^ ( t -^yW^/I/^^fV-m— W tVP) ^<^i?>\ 5?- t — 

25 ^-=¥->K, 2, 5 ^A— 2, 5 — ( t -~7 s f-;\"<]iVjr5:*s) - 3 

-»\ 2 , 5 - ^A— 2 , 5 — v 5 ( t — ^^/P^/l^^-df v) ^drif > if O 

^TA^/w^a^v- KIR ; t°^--/^/v^-df-v- H\ -iyyV^^t^ 
-> Kft ¥<DVT i/TW^A-*-*^ ; 2 , 5 - ^-A- 2 , 5 - ( t - 
A-^A^^v') ^f->\ 2 , 5 - v>y =f-A- 2 , 5 - v> ( t -^^/W^A-;^ 
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is) 1, 3-v> (t-^f/^t^Wy^D^) -^ify 

& ^O^/W^y^^— /Hi ; t -/f /^/Wt^i/T-feT- K t — ~?^/v^ 

/w^y-o-y*^— h/£^(D^/^=¥y^^7vMig ; t -y^vw^/y^^iy-f V 
y°n f/i^/ytf^ — K ^ (-Y yy°d \i°;v^;v$-**y) zsjuv$1r— ht£t£(D^< 

jv^vit**/ Kfc if ©TVn^vW y jv^jv^t^^ K ; ft if d^tf btt^o fT? 

y*ik&m b b"Cfi s f^U x. te\ 4 , 4 ' - T v> K*< y if JV ( 4 - 7« ^/y) 
io y^n^^-tf-yy, 4, 4'-7T^K^/^y 2, 6 -If;* (4'-Tv ? K-< 

y-tfvy) ^p^f-;y 2, e — tr* (4' -7^ K-<yiJvy) -4— ^^/y 
yy^-z^^y, 2, 2' -i^Tv? K^/wo-ftifasigtf &ti5 0 

15 3t 0 . 1-10 MglS, L < (4 0 . 5 ~ 5 m*gR-Cfc 5 Q 7 iy#/l^§££ijG9 

vvx^m^mnt ut«, 3 - 1 -t Kn^yr^ 

V— /K 2 - t -7Y/^4 - t Kn - y-;l/, 3, 5-v*— t— y^A- 

-4- t Kcidf-yT^y— 2, 5-7-t-7f;l--4-t Kn^rv/7-y 
— /K tf^-1, 2- (3, 5-7-t-7Y^-4-t Kn^^xydry) 
25 x^y^t'©t Ko^yT^y-^I; 2, 6 - £M b *t 9 s- 4 f;l/7 ^ y 
2, 4 ->^y h ^riy- 6 — t -7'f;y7x7 — A-^CDv^T^^^ry^aiy 
— /HS ; #7^— /K 4 - t -T^/l^f^ — 3, 5 -i?- t -zf^/UXT 
^-y^^f^^i ; ^yy>y y t7^yy ^f;y<yy^;y 
4^yy^y >-m ; teiftmrf btiZo ^tibcotip-vh, t Fn^>7xy 
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9 ^^/i^fiiaiJEjW^iW:^ 7 A-^&J l ^W£*f Lt, iiS o . 001 
~ l ^/K fat. L<{iO. 0 l ~ 1 =e>v-QlhZ> a 
5 r <D «fc 5 

10 iLTlIMtSm 

15 K V fu-v, *°yxf /KyTJ — K #y ^i^^* f 

-K #yry i — k ^n^^^#jj|^e>^§#jiis#;^ ^^^u^, 

20 #<5 0 
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r 

(b) £>;fr&te«fc*U^ fclfctf. i«hf 17 ^ r 5, 

it, Mill, ±v ^ y ?mmt£ f h<n&^ft>faz>o ^.tibnimm 

-gr^oSofft^fett^mis^^tt-f. tula (a) <7>^i5teti^fil^fe*s^-e 

•tyhL-c^t, m&m&f&m&^m&^xfrtbmzfzmi-z (c) o^&h^ 

(b) ©^{cj;ixf^m^m£^^^^^^*t(-^$*Sr^^-t? 

m^-mmmtmm^m^^Kxh^^tcft, was? 

paStj^C^v^o *3SMT?J±, M-S-tt^^-fe^R^ $&}itte^ v ? ;^7/^' 
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%mmmmmmi±mc®m&titei<\ m*-t£. 7^/^^ Rat. 

iiSO. Ol-lOMPa, ^KttO. 0 2~5MPat"fc5„ 

15 -vntew mwBtjnm^o. o i~i omp a(om.mfo-?:h% 0 

_h|B (a) > (b) (c) (DV^-r^^>^?fe{-*5V>Tt, S^£i*:5fc#><^ 

jmmum ((c) (D^&(CfeVNT^M^) «\ iI3t3 0-2 5 0°C, b 

<ii5 0~2 0 o°c-efe5„ fi-^^{*ill:5ltRi-^«J;v^^ iiif, l o#~ 
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;L«\ *?— t - •f^-tV^V^-y YX\% 186 °C, 2, ^/^- 2, 5 - 

t** ( t -y^/w^/i^^) - 3 -^-yyta 1 9 4t-c&5 0 

v'^ntl^7>fy ; f/v-©S||j:, 1~5 Oit%^L<, 2~4 5lt% 
- j&sj; •? L < * 5~4 0lf%»^ U\ v-^ ntf-i^^ ^— © 

0°C~2 0 0°C. 0^b<«> 0°C~1 8 0°C-T?fc^ o S£*SJ5&»#lffltts Itt 

H^nf^y ^dri^-t: Kn>f y*fyi/$ ti^^-^-y, fyt£}£ 
20 ©ffiaJJeifrftofc* ; **/U^f£ i£(D^mWM\\^M ; = b 

-Tor^MifcLi^ Tk^M-r^^tt^ 7k^miJU^%i&<&iz-, J*J3>>\o%k 
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mbftf—yfuj-u^j^ffim (a) ir, tu^uTJi^^/^^ij (b) 

_B£U7fcJ; ottmz. J: V^bixZi/f uJru?^ (A) O^Ate. 

^>/^^x-> 3 ^nvF^77^ (GPC) -e$iJ^£*L3*K>; 
mW<DMM¥&>ift^-m. (Mw) "C\ i§ST 1, 000 — 1, 000, 000, 
20 L < «: 5 , 000 — 500, 000, £9 0 * KttlO, 000 — 250, 0 

o o<Dm.mxhz> 0 it^^i (mw) tf/h£irgz>t, mmmmmm<D 
^?vjru-74>mm (a) (Djfvxmm&mte. i&mBmz.focxm±mtR 

25 -c^stfs, ffl3t5 0°C— 2 5 0°C, ^*U<«1 0 0°C— 2 o o°c-e&5 0 

rf* N ^=f'A N 7Ky^^v-^>-, *°iwy/L/y, ^^i/^-^-y^ 
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^y^m-S-f* (sbrK ^fi^^-^^^-^fwyyBy^l^ (s 
bs) N — r y^u-^-^^y^S-^ (sis) , m^i/^-^n 

t°l/y-^x>^-^l)Y- (E P DM) % U I/- %tm. fcT -/l^S-g-ft: (E 
5 i Ltii, Mfctf* ty^K7x/-;^ y 7 5^*ifo#a©^ 

10 i^>-«^o*»**W-Srftfli-T?#S 0 f5r£», 

a, ^yf^hoyf!>A, ^^S£§'p\ 'T-fisWt^ 'Ff^Wtt? 
Mn — Mg — Z n^. Ni-Zn^ Mn-Z n^©7x7-f K ;V 

toft, mttvJ*. fflW, 7-?>yvy?fj:l?tfmifbtiZ> 0 %&%Mb Ltli, 
■V-Visu- bUkftfiMmum* WT^JIi/- ^=¥if =■ U 

25 UX^J^^S^tf e>n5o 

A- 5; = -7 a * ttTKiMb-^ ^ > "7 a ft ^o^M7Kl^k^mH»J^ Z&mif h 
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1 — 1 0 0 0fi*gB-Cfc3 o 

©fi&^fcs©^* L< % tr—^jUEJ: 19 2 o°c^_hi^v^^^ lv\ SKfll 

-22 o°c-efcs 0 tut,- mm - mm-r^mnm- mm ^n^^K mnm$- 
io wa>fcaw*MT»a>s. 

d-omjiu ^y^x-i- n^i^-rs £ #.<E>jEE;zm, asto. 

5~20MPa, &4L<l43~10MPaffcS„ 011*. 
15 >-K (SMC) ^W^-^K^V/^yK (BMC) ft^o^w-xj&fl^HISr 

3fsf^bT«, £0& % 7;^f> ->/<5r/WI> ^n.A?g N &f§. «fSftif©^JRfS ; 

20 yv > hnmm<Dmmm&mm<Dmm ■, mm^v^-y^^^, i&nmmy* 

/UA>tj:¥<Dyjsi>J>.M;t£}?7!>mtft>tiZ)o ft&N #ffiJ*EHfc«:ll&IB (a) <d~)j 

mmm<Dtmkvxm£%m\<^tc.i§-£te, &myv^b&mm&mmrr 
(^-MaiajHEft^) > ftmu mmy v^bmmm^n mmy 
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l ) 

3 0ml^7* Th7^P [6. 2. 1. I 3 ' 6 . 0 2 " 7 ] Kf* 
- 4 -3i ^ 7. 5 g N 2-7 /I'/tf/l^ ^ 2 . 5 g & A*K If =/W<^ >- 
(#B£ 5 5%, 2 o© If ^/VSOtf^m&O t©ip i><Dk <DM&%), M 

1 2 g , a, a'-fc** ( t -^^/^/V^-^v-) -^y^o f/W^if >- ( 1 # 

nn¥WRiA 175 °oo.iig, o.o5 u y vfr<D*<i/*s v f-y < 1 , 
3 s/^vw ^ ^/y^y- 2 --r y 7*^) ( h y ci^^s/^*^^^ 

>-) ;^i)A^n!J K/h^7g^ (0. 2 5^/!! */ ^©M)7x 
15 ^Sr-atf) £0. 0 4ml *PtTl#L % l^ttli^^SILfco 

rtl^, 0. 5 5mmM«©M (l mmf^2ftf0. 5 5mm 

20 -7h^77>f- (gpc) x-m&mtfv ^^^n^mm^-m^m. (m w ) 

25 0^2^^1mmOD(D^M^^-^^^A>fc^©)^AtL,^rt 2 0 0°C 
(Dm^^Mz.m^X\ 1 5^APfi-rsr «JSI«aMB^fl5:Sr#^. 
*«#!IB^ffSr«^^s»flBOj5%aE3fe3BEf»*W- (DSC) m«t5^f9^*c^ 
(Tig) aB^3te*Sr* 1 m^-r. ^^#^^^^1 0mm©R 

a£tfcfc:l30 K) m 9 , 2ZX:X Yjv^k 2 4 ^R88l3t LfciL Xgf&MHKK: «t 5 6 
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(Jfctfcfcl 1 ) 



(a 1) 







Mw 




Tig 

(°C) 


(%) 


mum 


1 


(0. 12g) 


43900 


1. 2% 


128 


68 




2 


MJ7U;KO. 2 
g) 


41700 


0. 7% 


131 


59 




1 


(0. 12g) i 


46000 


2. 1% 


128 


37 





mmm 3) 

3 0ml©^7^1C, 3, 5 — $?- t -zf^JVM Ko^7- y — /W£r 4 2 
mg, fF7^o [6. 2. 1. I 3 - 6 . 0 2 - 7 ] Kf*-4-xy^i 1. 
3g N 2 — y /ntf/l^VS: 3 . 7g N 2— y^tfOv-^VSrO. 4 5 

g, 1, 5 . ^v^^trO. 3 0g, ^-t-7^^->K ( 1 

8 6t) £0. 1 7 gAtbs 0. 0 5*£As/y yhtWO&DT* 

is (1, 3-v^y iy^-r 5:^yy ^^-2-^ y^V) (hy-^P^^ 

^^V) ;Vj-7A^Py K/h/l^^^ (0. 2 y h/KJ0 

#7;*8feill&tft;PTF EMB^JSlsJ* (3 0 0mmx3 0 0 mmCDI Lfc 
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<D 0 m%-0. 0 8mm 0 ^p b d#^- : 5310, h^ftM) <D± 

\£jf7X? P^(2 0 0 mmx 2 0 OmmH^flil/fctiO, 0 . 1 7 4 mm 0 
„U:7 6 2 8/AS891 AW, JlBf^ ^M±B) 2*fcSrfk#, fi^tttt. 

^ l/- h \ZL 1 ^^Ifi >9 H ft T , & 7 w /V ^ f $ tbfc^E / -v- SrS# $ 

3 ^ (GP C) "C/Ky ^^l/^-^^fi*^^* (Mw) 
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